

































































































































































CHIMNEYS AND VENTS TABLE 504.3(6)

TABLE 504.3(6)
EXTERIOR MASONRY CHIMNEY, SINGLE NAT INSTALLATIONS WITH
TYPE B DOUBLE-WALL VENT CONNECTORS

MINIMUM ALLOWABLE INPUT RATING OF SPACE-HEATING APPLIANCE
IN THOUSANDS OF BTU PER HOUR
VENT HEIGHT Internal area of chimney {square inches
{feat) 12 L 19 T 28 l 38 50 63 78 113
37°F or Greater Local 99% Winter Design Temperature: 37°F or Greater
6 0 0 0 0 0 0 0
] 0 0 0 0 0 0 0
10 0 ¢ 0 0 it 0 0
15 NA 0 0 0 0 ¢ 0 0
20 NA NA 123 190 249 184 0 0
30 NA NA NA NA NA 393 334 0
30 NA NA NA NA NA NA NA 579
27 o 36°F Local 99% Winter Design Temperature: 27 to 36°F
0 68 116 156 180 212 266
82 127 167 187 214 263
10 0 51 97 141 183 201 225 265
15 NA NA NA NA 233 253 274 305
20 NA NA NA NA NA 307 330 362
30 NA NA NA NA NA 419 445 485
50 NA NA NA NA NA NA NA 763
17 to 26°F Local 99% Winter Design Temperature: 17 to 26°F
6 NA NA NA NA NA 215 259 349
8 NA NA NA NA 197 226 264 352
16 NA NA NA NA 2 14 245 278 358
15 NA NA NA NA NA 296 331 398
20 NA NA NA NA NA 352 387 457
3¢ NA NA NA NA NA NA 507 581
50 NA NA NA NA NA NA NA NA
5to 16°F Local 99% Winter Design Temperature; 5 to 16°F
6 NA NA NA NA B NA NA NA 416
8 NA NA NA NA NA NA 312 423
10 NA NA NA NA NA 289 331 430
i5 NA NA - NA NA NA NA 393 485
20 NA NA NA NA NA NA 450 547
30 NA NA NA NA NA NA NA 682
50 NA NA NA NA NA NA NA 972
-10 0 4°F Local 99% Winter Design Temperature: -10 to 4°F
6 NA NA NA NA NA NA NA 484
8 NA NA NA NA NA NA NA 494
10 NA NA NA NA NA NA NA 513
15 NA NA NA NA NA NA NA 586
20 NA NA NA NA NA NA NA 650
30 NA NA NA NA NA NA NA 805
50 NA NA NA NA NA NA NA 1,003
-1 1°F or Lower Local 399% Winter Design Temperature: -11°F or Lower
Not recommended for any vent configurations

For SI;  °C =[{°F - 32¥/1.8, | inch = 25.4 mim, 1 foot = 304.8 mm, § British thermat unit per hour = 0.2931 W,
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TABLE 504.3(7) CHIMNEYS AND VENTS

TABLE 504.3(7)
EXTERIOR MASONRY CHIMNEY, NAT + NAT INSTALLATIONS WITH
TYPE B DOUBLE-WALL VENT CONNECTORS

504.3(7a).Combined Appiiance Maximum Input Rating In Thousands of Btu per Hour

VENT HEIGHT INTERNAL AREA OF CHIMNEY (square inches)
(feet) 12 1% 28 38 50 63 78 113
6 25 46 71 103 143 188 246 NA
] 28 53 82 it9 163 218 278 408
10 31 56 a0 131 177 236 302 454
15 NA 67 106 152 212 283 365 546
20 NA NA NA NA NA 325 419 648
30 NA NA NA NA NA NA 496 749
30 NA NA NA NA NA NA NA 922
100 NA NA NA NA NA NA NA NA
504.3(7h) Minimum Allowable Input Rating of Space-Heating AppHance in Thousands of Btu per Hour
VENT HEIGHT INTERNAL AREA GF CHIMNEY ({square inches)
fient) 12 [ 19 | 28 | a8 | 50 ! 63 78 [ s
37°F or Greater Lacal 99% Winter Design Temperature: 37°F or Greater
3 0 0 Q 0 0 0 NA
8 0 0 0 0 5 i} 0 ]
10 0 0 0 0 0 0 0
15 NA 0 0 0 o 0 0 0
20 NA NA NA NA NA 184 0 0
30 NA NA NA NA NA 393 334 ]
50 NA NA NA NA NA NA NA 579
100 NA NA NA NA NA NA NA NA
27 to 36°F Local 99% Winter Design Temperature: 27 1o 36°F 4
6 ] 0 0 68 O NA NA ] 180 2i2 NA
8 0 0 82 NA NA 187 214 263
10 0 51 NA NA NA 201 228 263
15 NA NA NA NA NA 253 274 305
20 NA NA NA NA NA 307 330 362
30 NA NA NA NA NA NA 445 485
50 NA NA NA NA NA NA NA 763
100 NA NA NA NA NA NA NA NA,
17 to 26°F Local 99% Winter Design Temperature: 17 lo 26°F
6 MNA NA NA NA NA NA NA NA
8 NA NA NA NA NA NA 264 352
10 NA NA NA NA NA NA 278 358
15 NA NA NA NA NA NA 33 398
20 NA NA NA NA NA NA 387 457
30 NA NA NA NA NA NA NA 581
50 NA NA NA NA NA NA NA 862
100 NA NA NA KA NA NA NA NA
5 1o 16°F Local 99% Wiater Design Temperature: 5 to 16°F
3 NA NA NA NA T NA NA NA NA
8 NA NA NA NA NA NA NA NA
10 NA NA NA NA NA NA NA 430
15 NA NA NA NA NA NA NA 485
20 NA NA NA NA NA NA NA 547
30 NA NA NA NA NA NA NA 682
50 NA NA NA NA NA NA NA NA
100 NA NA NA NA NA NA NA NA
4°F or Lower [ocal 99% Winter Design Temperature: 4°F or Lower
Not recommended for any vent configurations

For SI: °C = [(°F - 32)/1.8, 1 inch = 25.4 mm, | square inch = 645,16 mm?, ! foot = 304.8 mm, 1 British thermal unit per hour = 0,2931 W.
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CHININEYS AND VENTS TABLE 504.3(8)

TABLE 504.3(8)
EXTERIOR MASONRY CHIMNEY, NAT + NAT INSTALLATIONS WITH
TYPE B DOUBLE-WALL VENT CONNECTORS

504.3(8a) Combined Appliance Maximum Input Rating in Thousands of Biu per Hour

VENT HEIGHT INTERNAL AREA OF CHIMNEY {square inches}
{{eel} 12 18 28 28 50 63 78 113
[ 74 119 178 257 151 458 582 853
8 80 130 193 279 384 301 636 937
10 84 138 207 299 409 538 686 19010
13 NA 152 233 334 467 611 8L 1,156
it NA NA 250 368 508 663 858 1,286
30 NA NA NA 404 564 47 969 1473
30 NA NA NA NA NA 831 1,089 1,692
504,3(8b) Minimum Allowable Input Rating of Space-Heating Appliance in Thousands of Btu per Hour
VENT HELGHT '___ INTEANAL AREA OF CHIMNEY (square Inches)
(feet) 12 | 18 | 28 ; a8 50 6 | 7 113
37°F or Greater Local 9% Winter Design Temperature: 37°F or Creater
6 [ ¢ 0 0 ] o 0
8 Q 0 0 0 9 0 Q 0
10 o i q 1 0 o a G
13 NA o Ll 0 0 0 G 0
20 NA NA i23 190 249 184 0 9
30 NA NA NA 334 398 393 334 4
50 NA NA NA NA NA 714 W 579
190 NA NA NA NA NA NA NA 1,600
27 o 36°F Local 99% Winter Design Temperature: 27 to 36°F
6 ] 0 68 1i6 156 80 212 266
8 H 0 82 127 167 187 214 263
16 [+ 51 97 14t 183 210 225 265
i5 NA 111 142 183 233 253 274 305
20 NA NA 187 230 284 307 330 362
30 NA NA NA 330 319 419 445 485
50 NA NA NA NA NA 672 705 763
{04} NA NA NA NA NA NA NA 1,554
17 to 26°F Locat 99% Winter Design Temperature: 17 to 26°F
6 1] 55 99 141 182 213 259 349
52 4 111 154 197 226 264 352
10 NA 90 125 169 234 245 278 358
13 NA NA 167 212 263 256 331 358
20 NA NA 212 258 316 352 387 457
30 NA NA NA 362 429 470 507 581
50 NA NA NA NA NA 723 766 862
100 NA NA NA NA NA ) NA NA 1,669
Sto 16°F Local 99% Winter Design Temperature: 5 to 16°F
[ NA 78 121 166 244 252 301 416
8 NA 94 135 182 230 269 312 423
10 NA 11 149 198 230 289 a3t 430
15 NA NA 193 247 305 346 393 485
piil NA NA NA 293 360 408 450 547
30 NA NA NA an 450 531 580 682
50 NA NA NA NA NA 797 853 912
100 NA NA NA NA NA NA NA 1,833
Do 4°F Local 99% Winter Design Tempera -10 0 4°F
6 NA NA 145 196 249 296 349 484
8 NA NA 159 213 269 330 EYH 494
1 NA NA i75 231 292 339 397 513
15 NA NA Na 283 151 404 457 586
20 NA NA NA 333 408 468 528 650
30 NA NA NA NA NA 603 667 805
56 NA NA NA NA Na NA 955 1,003
| 100 NA NA NA NA NA Na NA NA
E -11°F or Lower Local 99% Winter Design Temperature: -11°F or Lower
Not rec ded for any vent configurations

For Sk °C ={(°F - 32)/1.8, | inch = 25.4 mm, 1 square inch = 645.16 mm?, 1 foot = 304.8 mm, 1 British thermal unit per hour = 0.2931 W,
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CHIMNEYS AND VENTS
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CHAPTER 6
SPECIFIC APPLIANCES

SECTION 601 (IFGC)
GENERAL

601.1 Scope. This chapter shall govern the approval, design,
installation, construction, maintenance, alteration and repair of
the appliances and equipment specifically identified herein.

SECTION 602 (IFGC)
DECORATIVE APPLIANCES
FOR INSTALLATION IN FIREPLACES

602.1 General. Decorative appliances for installation in ap-
proved solid fuel-burning fireplaces shall be tested in accor-
dance with ANSI Z21.60 and shall be installed in accordance
with the manufacturer’s instailation instructions, Manually
lighted natural-gas decoralive appliances shall be tested in ac-
cordance with an approved method.

602.2 Flame safeguard device, Decorative appliances for in-
stallation in approved solid fuel-burning fireplaces, with the
exception of those tested in accordance with an approved
method, shall utilize a direct ignition device, an ignitor, or a pi-
lot flame to ignite the fuel at the main burner, and shall be
equipped with a flame safeguard device, The flame safegnard
device shall automatically shut off the fuel supply to a main
burner or group of burners when the means of ignition of such
burners becomes inoperative.

602.3 Prokibited installations, Decorative appliances for in-
stallation in fireplaces shall not be installed where prohibited
by Section 303.3.

SECTION 603 (IFGC)
LOG LIGHTERS

603.1 General, Log lighters shall be tested in accordance with
IAS 8 and shall be installed in accordance with the manufac-
turer’s installation instructions.

SECTION 604 (IFGC)
VENTED DECORATIVE APPLIANCES

604.1 General. Vented decorative appliances shall be tested in
accordance with ANSIZ21.50, shall be installed in accordance
with the manufacturer’s installation instructions, and shall be
designed and equipped as specified in Section 602.2.

604.2 Access. Panels, grilles, and access doors that are re-
quired to be removed for normal servicing operations shall not
be attached to the building,

SECTION 605 (IFGC)
INCINERATORS AND CREMATORIES

605.1 General. Incinerators and crematories shall be installed
in accordance with the manufacturer’s installation instructions.
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SECTION 606 (IFGC)
COMMERCIAL-INDUSTRIAL INCINERATORS

606.1 Incinerators, commercial-industrial. Commercial-in-
dustrial type incinerators shall be constructed and installed in
accordance with NFPA 82,

SECTION 607 (IFGC)
VENTED WALL FURNACES

607.1 General. Vented wall furnaces shall be tested in accor-
dance with ANSI 7Z21.49 and shall be installed 1n accordance
with the manufacturer’s installation instructions.

607.2 Venting. Vented wall furnaces shall be vented in accor-
dance with Section 503.

607.3 Location. Vented wall furnaces shall be located so as not
to cause a fire hazard to walls, floors, combustible furnishings
or doors. Vented wall furnaces installed between bathrooms
and adjoining rooms shall not circulate air from bathrooms to
other parts of the building.

607.4 Door swing. Vented wall furnaces shall be located so
that a door cannot swing within 12 inches (305 mm) of an air in-
let or air outlet of such furnace measured at right angles to the
opening. Doorstops or door closers shall not be installed to ob-
tain this clearance.

607.5 Ducts prohibited. Ducts shall not be attached to wall
furnaces. Casing extension boots shall not be installed unless
listed as part of the appliance.

607.6 Access. Vented wall furnaces shall be provided with ac-
cess for cleaning of heating surfaces, removal of burners, re-
placement of sections, motors, controls, filters and other
working parts, and for adjustments and lubrication of parts re-
quiring such attention. Paneis, grilies and access doors that are
required to be removed for normal servicing operations shall
not be attached to the building construction,

SECTION 608 (iFGC)
FLOOR FURNACES

608.1 General. Floor furnaces shall be tested in accordance
with ANSIZ21.48 and shall be installed in accordance with the
manufacturer’s installation instructions.

608.2 Placement. The following provisions apply to floor fur-
naces.

1. Floors. Floor furnaces shall not be installed in the floor of
any doorway, stairway landing, aisle, or passageway of
any enclosure, public or private, or in an exitway from
any such room or space.

2. Walls and corners. The register of a floor furnace with a
horizontal warm-air outlet shall not be placed closer than
6 inches (152 ‘mm) to the nearest wall. A distance of at
least 18 inches (457 mm) from two adjoining sides of the
floor furnace register to walls shall be provided to elimi-

FG-59



608.3 ~611.2

nate the necessity of occupants walking over the warm-
air discharge. The remaining sides shall be permitted to
be placed not closer than 6 inches (152 mm) to a wall.
Wall-register models shall not be placed closer than 6
inches (152 mm) to a cormer.

3. Draperies. The furnace shall be placed so that a door,
drapery, or similar object cannot be nearer than 12 inches
(305 mum) to any portion of the register of the furnace.

4. Floor construction. Floor furnaces shall not be instalied
in concrete floor construction built on grade.

5. Thermostat. The controlling thermostat for a floor fur-
nace shall be located within the same room or space as
the floor furnace or shall be located in an adjacent recom
or space that is permanently open to the room or space
containing the floor furnace.

608.3 Bracing. The floor around the furnace shall be braced
and headed with a support framework designed in accordance
with the International Building Code.

608.4 Clearance. The lowest portion of the floor furnace shall
have not less than a 6-inch (152 mm) clearance from the grade
level; except where the lower 6-inch (152 mm) portion of the
floor furnace is sealed by the manufacturer to prevent entrance
of water, the minimum clearance shall be not less than 2 inches
(51 mm), Where such clearances cannot be provided, the
ground below and to the sides shall be excavated to form a pit
under the furnace so that the required clearance is provided be-
neath the lowest portion of the furnace. A 12-inch (305 mm)
minimum clearance shall be provided on all sides except the
control side, which shall have an 18-inch (457 mm) mininuum
clearance,

608.5 First floor installation. Where the basement story level
below the ftoor in which a floor furnace is installed js utilized as
habitable space, such floor furnaces shall be enclosed as speci-
fied in Section 608.6 and shall project into a nonhabitable
space.

608.6 Upper floor installations. Floor furnaces installed in
upper stories of buildings shall project below into nonhabitable
space and shall be separated from the nonhabitable space by an
enclosure constructed of noncombustible materials, The floor
furnace shall be provided with access, clearance to all sides and
bottom of not less than 6 inches and combustion air in accor-
dance with Section 304.

SECTION 609 (IFGC)
DUCT FURNACES

609.1 General. Duct furnaces shall be tested in accordance
with ANSI Z83.9 or UL 795 and shall be installed in accor-
dance with the manufacturer’s installation instructions.

669.2 Deleted.

609.3 Location of draft hood and controls. The controls,
combustion air inlets, and draft hoods for duct furnaces shall be
located outside of the ducts. The draft hood shall be located in
the same enclosure from which combustion air is taken.

609. 4 Circulating air. Where a duct furnace is installed so that
supply ducts convey air to areas outside the space containing
the furnace, the return air shall also be conveyed by a duci(s)
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sealed to the furnace casing and terminating outside the space
containing the furnace.

The duct furnace shalf be installed on the positive pressure
side of the circulating air blower.

SECTION 610 (IFGC)
DIRECT-FIRED MAKE-UP AIR HEATERS

610.1 General, Direct-fired make-up air heaters shall be tested
in accordance with ANSI Z83.4 and shall be installed in accor-
dance with the manufacturer’s installation instructions.

610.2 Installation. Direct-fired make-up air heaters shall not
be used to supply any area containing sleeping quarters.

610,3 Outdoor air. All air handled by a direct-fired make-up
air heater, including combustion air, shall be brought in from
outdoors.

Exception: Indoor air added to the outdoor airstream after
the outdoor airstream has passed the combustion zone.

610.4 Outdoor air louvers. If outdoor air louvers of either the
manual or automatic type are used, such devices shall be
proved in the open position prior to allowing the main burners
to operate.

610.5 Controls. Direct-fired make-up air heaters shall be
equipped with airflow-sensing devices, safety shutoff devices,
operating temperature controls, and thermally actuated tem-
perature fimit controls in accordance with the terms of their list-
ings.

610.6 Atmospheric vents and gas reliefs or bleeds, Direct-
fired make-up air heaters with valve train components
equipped with atmospheric vents or gas reliefs or bleeds shall
have their atmospheric vent lines or gas reliefs or bleeds lead to
the outdoors, Means shall be employed on these lines (o prevent
water from entering and to prevent blockage by insects and for-
eign matter. An atmospheric vent line shall not be required to be
provided on a valve train component equipped with a listed
vent limiter.

610.7 Relief opening. The design of the installation shall in-
clude provision to permit direct-fired make-up air heaters fo
operate at rated capacity by taking into account the structure’s
designed infiltration rate, providing properly designed relief
openings or an interfocked power exhaust system, or a combi-
nation of these methods. The structure’s designed infiltration
rate and the size of relief openings shail be determined by ap-
proved engineering methods, Relief openings shail be permit-
ted to be louvers or counterbalanced gravity dampers.
Motorized dampers or closable louvers shall be permitted to be
used, provided they are verified to be in their full open position
prior to main burner operation.

SECTION 611 {IFGC)
DIRECT-FIRED INDUSTRIAL AIR HEATERS

611.1 General. Direct-fired industrial air heaters shall be
tested in accordance with ANSIZ83.18 and shall be installed in
accordance with the manufacturer’s instailation instructions.

611.2 Location. Direct-fired industrial air heaters shall be in-
stalled only in industrial and commercial occupancies. Direct-

2002 WISCONSIN ENROLIL.ED COMMERCIAL BUILDING CODE



SPECIFIC APPLIANCES

fired air heaters shall not be installed in any area intended for
sleeping. Direct-fired heaters shall not be instatled in hazard-
ous locations where room air is recirculated across the burner
or which contain substances that are made toxic by exposure to
flames.

611.3 Installation. Direct-fired industiial air heaters shall be
permitted to be installed in accordance with their listing and the
manufacturer’s instructions. Direct-fired industiial air heaters
shall be installed only in industrial or commercial occupancies.
Direct-fired industrial air heaters shall be permitted to provide
fresh air ventilation,

611.4 Clearance from combustible materials. Direct-fired
industrial air heaters shall be installed with a clearance from
conthustible material of not less than that shown on the label
and in the manufacturers’ instructions.

611.5 Air supply. Airto direci-fired industrial air heaters shall
be taken from the building, ducted directly from outdoors, or a
combination of both, Direct-fired industrial air heaters shall in-
corporate a means to supply outside ventilation air to the space
at a rate of not less than 4 cfm per 1,000 Btu per hour (0.38 m’®
per min per kw) of rated input of the heater. If a separate means
is used to supply ventilation air, an interlock shall be provided
so as to lock out the main burner operation until the mechanical
means is verified. If outside air dampers or closing louvers are
used, they shall be verified to be in the open position prior to
main burner operation.

611.6 Atmospheric vents, gas reliefs, or bleeds. Direct-fired
industrial air heaters with valve train components equipped with
atmospheric vents, gas reliefs, or bleeds shall have their atmo-
spheric vent lines and gas reliefs or bleeds lead to the outdoors.

Means shall be employed on these lines to prevent water
from entering and to prevent blockage by insects and foreign
matter, An atmospheric vent line shall not be required to be pro-
vided on a valve train component equipped with a Jisted vent
limiter.

611.7 Relief opening. The design of the installation shall in-
clude adequate provision to permit direct-fired industrial air
heaters to operate at rated capacity by taking into account the
structure’s designed infiltration rate, providing properly de-
signed relief openings or an interlocked power exhaust system,
or acombination of these methods. The stracture’s designed in-
filtration rate and the size of relief openings shall be determined
by approved engineering methods. Relief openings shall be
permitted to be louvers or counterbalanced gravity dampers.
Motorized dampers or closable louvers shall be permitted to be
used, provided they are verified o be in their full open position
prior to main burner operation.

SECTION 612 (IFGC)
CLOTHES DRYERS

612.1 General. Clothes dryers shall be tested in accordance
with ANST Z21.5.1 or ANSIE Z21.5.2 and shall be installed in
accordance with the manufacturer’s installation instructions.
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611.3 - 613.6.1

SECTION 613 (IFGC)
CLOTHES DRYER EXHAUST

613.1 Installation. Clothes dryers shall be exhausted in accor-
dance with the manufacturer’s instructions. Dryer exhaust sys-
tems shall be independent of all other systems and shall convey
the moisture and any products of combustion to the outside of
the building.

613.2 Duct penetrations. Ducts that exhaust clothes dryers
shall not penetrate or be located within any fireblocking,
draftstopping or any wall, floor/ceiling or other assembly re-
quired by the International Buiiding Code to be fire-resistance
rated, unless such duct is constructed of galvanized steel or alu-
minum of the thickness specified in Table 603.3 of the Interna-
tional Mechanical Code and the fire-resistance rating is
maintained in accordance with the International Building
Code,

613.3 Cleaning access. Each vertical duct riser for dryers
listed to ANST Z21.5.2 shall be provided with a cleanout or
other means for cleaning the interior of the duct,

613.4 Exhaust material. Exhaust ducts for clothes dryers shall
terminate on the cutside of the building and shall be equipped
with a backdraft damper. Screens shall not be installed at the duct
termination. Ducts shall not be connected or installed with sheet
metal screws or other fasteners that will obstruct the flow.
Clothes dryer exhaust ducts shall not be connected to a vent con-
nector, vent or chimney. Clothes dryer exhaust ducts shall not ex-
tend into or through ducts or plenums.

613.5 Makeup air. Installations exhausting more than 200 cfm
(0.09 m¥/s) shall be provided with makeup air. Where acloset is
designed for the instaliation of a clothes dryer, an opening hav-
ing an area of not fess than 100 square inches (645 mm?) for
makenp air shall be provided in the closet enclosure, or makeup
air shall be provided by other approved means.

613.6 Domestic clothes dryer ducts. Exhaust ducts for do-
mestic clothes deyers shall have a smooth interior finish. The
exhaust duct shall be a minimum nominal size of 4 inches (102
i) in diameter. The entire exhaust system shall be supported
and secured in place. The male end of the duct at overlapped
duct joints shall extend in the direction of airflow. Clothes
dryer transition ducts used to connect the appliance to the ex-
haust duct system shall be metal and limited to a single length
not to exceed 8 feet (2438 mm) in length and shall be listed and
labeled for the application. Transition ducts shall not be con-
cealed within constraction.

613.6.1 Maximum length. The maximum length of a
clothes dryer exhaust duct shall not exceed 25 feet (7620
mm) from the dryer location to the outlet terminal. The max-
imum kength of the duct shall be reduced 2 Y/, feet (762 mm)
for each 45-degree (0.79 rad) bend and 5 feet (1524 mm) for
each 90-degree (1.6 rad) bend.

Exception: Where the make and model of the clothes
dryer to be installed is known and the manufacturer’s in-
staltation instructions for such dryer are provided to the
code official, the maximum length of the exhaust duct,
including any transition duct, shall be permitted to be in
accordance with the dryer manufacturer’s installation in-
structions.
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613.6.2-617.4

613.6.2 Rough-in required. Where a compartment or
space for a domestic clothes dryer is provided, an exhaust
duct system shall be installed.

613.7 Commercial clothes dryers. The installation of dryer
exhaust ducts serving Type 2 clothes dryers shall comply with
the appliance manufacturei’s installation instructions, Exhaust
fan motors instatled in exhaust systems shall be located outside
of the airstream. In multiple installations, the fan shall operate
confinuously or be interlocked to operate when any individual
unit is operating. Ducts shall have a minimum clearance of 6
inches (152 mim) to combustible materials.

SECTION 614 (IFGC)
SAUNA HEATERS

614.1 General. Sauna heaters shall be installed in accordance
with the manufacturer’s installation instructions.

614.2 Location and protection. Sauna heaters shall be iocated
so as to minimize the possibility of accidental contact by a per-
son in the room.

614.2.1 Guards. Sauna heaters shall be protected from ac-
cidental contact by an approved guard or barrier of material
having a low coefficient of thermal conductivity, The guard
shall not substantiaily affect the transfer of heat from the
heater to the room.

614.3 Access. Panels, grilles and access doors that are required
to be removed for normal servicing operations shall not be at-
tached to the building,

614.4 Combustion and dilution air intakes. Sauna heaters of
other than the direct-vent type shall be installed with the draft
hood and combustion air intake Iocated outside the sauna room.
Where the combustion air inlet and the draft hood are in a dress-
ing room adjacent to the sauna room, there shall be provisions
to prevent physically blocking the combustion air inlet and the
draft hood inlet, and to prevent physical contact with the draft
hood and vent assembly, or warning notices shall be posted to
avoid such contact. Any warning notice shall be easily read-
able, shall contrast with its background, and the wording shall
be in letters not less than '/, inch (6.4 mm) high.

614.5 Combustion and ventilation aix. Combustion air shall
not be taken from inside the sauna room. Combustion and ven-
tilation air for a sauna heater not of the direct-vent type shall be
provided to the area in which the combustion air inlet and draft
hood are located in accordance with Section 304,

614.6 Heat and time controls. Sauna heaters shall be
equipped with a thermostat which will limjt room temperature
to 194°F (90°C). If the thermostat s not an integral part of the
sauna heatet, the heat-sensing element shall be located within 6
inches (152 mm) of the ceiling. If the heat-sensing element is a
capiliary tube and bulb, the assembly shall be attached to the
wall or other support, and shall be protected against physical
damage.

614.6.1 Timers. A timer, if provided to control main burner
operation, shall have a maximum operating time of 1 hour.
The control for the timer shall be located outside the sauna
o0

614.7 Sauna room. A veniilation opening into the sauna room
shall be provided. The opening shall be not less than 4 inches
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by 8 inches (102 mm by 203 mm) located near the top of the
door into the sauna room.

614.7.1 Warning notice. The following permanent notice,
consfructed of approved material, shall be mechanically at-
tached to the sauna room on the outside:

WARNING: DO NOT EXCEED 30 MINUTES IN
SAUNA. EXCESSIVE EXPOSURE CAN BE
HARMFUL, TO HEALTH. ANY PERSON WITH POOR
HEALTH SHOULD CONSULT A PHYSICIAN
BEFORE USING SAUNA,

The words shall contrast with the background and the
wording shall be in letters not less than !/, inch (6.4 mm)
high.

Exception: This section shall not apply to one- and two-
family dwellings.

SECTION 615 (IFGC)
ENGINE AND GAS TURBINE-
POWERED EQUIPMENT

615.1 Powered equipment, Permanently installed equipment
powered by internal combustion engines and turbines shall be
installed in accordance with the manufacturer’s installation in-
structions and NFPA 37,

SECTION 616 {IFGC)
POOL AND SPA HEATERS

616.1 General. Pool and spa heaters shall be tested in accor-
dance with ANSI Z.21.56 and shall be installed in accordance
with the manufacturer’s installation instructions.

SECTION 617 (IFGC)
FORCED-AIR WARM-AIR FURNACES

617.1 General. Forced-air warm-air furnaces shall be tested in
accordance with ANSIZ21.47 or UL 795 and shall be instalied
the manufacturer’s installation instructions.

617.2 Forced-air furnaces. The minimum unobstructed total
area of the outside and return air ducts or openings to a forced-
air warm-air furnace shall be not less than 2 square inches for
each 1,000 Btw/h (4402 mm?'W) output rating capacity of the
furnace and not less than that specified in the furnace manufac-
turer’s installation instructions. The minimum unobstructed to-
tal area of supply ducts from a forced-air warm-air furnace
shall be not less than 2 square inches for each 1,000 Btu/h (4402
mm* W) output rating capacity of the furnace and not less than
that specified in the furnace manufacturer’s installation in-
structions.

Exception: The total area of the supply air ducts and outside
and return air ducts shall not be required tobe larger than the
minimum size required by the furnace manufacturer’s in-
stallation instructions.

617.3 Dampers. Volome dampers shall not be placed in the air
inlet to a furnace in a manner which wiil reduce the required air
to the furnace.

617.4 Circulating air ducts for forced-air warm-air fur-
naces, Circulating air for fuel-burning, forced-air-type, warm-
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air furnaces shall be conducted into the blower housing from
outside the furnace enclosure by continuous air-tight ducts,

617.5 [Comm 65,0617] Prohibited sources, Gas-fired appli-
ances shall comply with IMC Section 918 and s. Comm
64.0918.

617.6 Screen. Required outdoor air inlets for residential por-
tions of a building shall be covered with a screen having //, inch
(6.4 mm) openings. Required outdoor air inlets serving a non-
residential portion of a building shall be covered with screen
having openings larger than !/, inch (6.4 mm) and not larger
than 1 inch (25 mm),

617.7 Return-air limitation. Return air from one dwelling
unit shail not be discharged into another dwelling unit.

SECTION 618 (iFGC)
CONVERSION BURNERS

618.1 Conversion burners. The instaliation of conversion
burners shall conform to ANSIZ21.8.

SECTION 619 (IFGC)
UNIT HEATERS

619.1 General. Unit heaters shall be tested in accordance with
ANSI 783.8 and shall be installed in accordance with the man-
ufacturer’s installation instructions.

619.2 Support. Suspended-type unit heaters shall be sup-
ported by elements that are designed and constructed to accom-
maodate the weight and dynamic loads. Hangers and brackets
shall be of noncombustible material.

619.3 Ductwork, Ducts shall not be connected to a unit heater
uniess the heater is lisied for such installation.

619.4 Clearance. Suspended-type unit heaters shall be in-
stalled with clearances to combustible materials of not less than
18 inches (457 mm) at the sides, 12 inches (305 mm) at the bot-
tom and 6 inches (152 mm) above the top where the unit heater
has an internal draft hood or 1 inch (25 mm) above the top of the
sloping side of the vertical draft hood.

Floor-mounted-type unit heaters shall be installed with
clearances to combustible materials at the back and one side
only of not less than 6 inches (152 mm), Where the flue gases
are vented horizontally, the 6-inch (152 mm) clearance shall be
measured from the draft hood of vent instead of the rear wall of
the unit heater. Floor-mounted-type unit heaters shall not be in-
stalled on combustible floors unless listed for such installation.

Clearances for servicing all unit heaters shall be in accor-
dance with the manufacturer’s installation instructions,

Exception: Unit heaters listed for reduced clearance shall
be permitted to be installed with such clearances in accor-
dance with their listing and the manufactures’s instruetions,

SECTION 620 (IFGC)
UNVENTED ROOM HEATERS

620.1 [Comm 65.0620] General. The use of unvenied room
heaters is prohibited.
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SECTION 621 (IFGC)
VENTED ROOM HEATERS

621.1 General. Vented room heaters shal} be tested in accor-
dance with ANSI Z21.11.1, shall comply with Section 602.2,
and shall be installed in accordance with the manufacturer’s in-
stallation instructions.

SECTION 622 (IFGC)
COOKING APPLIANCES

622.1 Cooking appliances. Cooking appliances that are de-
signed for permanent installation, including ranges, ovens,
stoves, broilers, grills, fryers, griddles, hot plates and barbe-
cues, shall be tested in accordance with ANSI Z21.1, ANSI
Z21.58, or ANSI Z83.11 and shall be installed in accordance
with the manufacturer’s installation instructions.

622.2 Prohibited location. Cooking appliances designed,
tested, listed and labeled for use in commercial occupancies
shall not be installed within dwelling units or within any area
where domestic cooking operations occur.

622.3 Domestic appliances, Cooking appliances installed
within dwelling units and within areas where domestic cooking
operations occur shall be listed and labeled as_household-type
appliances for domestic use.

6224 Domestic range installation. Domestic ranges installed on
combustible floors shall be set on their own bases or legs and shali be
installed with clearances of not less than that shown on the label.

622.5 Open top broiler unit hoods. A ventilating hood shall
be provided above a domestic open-top broiler unit, unless oth-
erwise listed for forced down draft ventilation.

622,5.1 Clearances. A minimum clearance of 24 inches (610
mm) shall be maintained between the cooking top and com-
bustible material above the hood. The hood shall be at least as
wide as the open top broilerunit and be centered over the unit.

SECTION 623 (IFGC)
WATER HEATERS

623.1 General, Water heaters shall be tested in accordance
with ANSIZ 21.10.1 and ANSIZ 21.10.3 and shall be installed
in accordance with the manufacturer’s installation instructions
Water heaters utilizing fuels other than fuel gas shall be regu-
lated by the International Mechanical Code.

623.1.1 Installation requirements. The requirements for
water heaters relative to sizing, relief valves, drain pans and
scald protection shall be in accordance with the Interna-
tional Plwmbing Code.

623.2 Water heaters utilized for space heating, Water heaters
utilized both to supply potable hot water and provide hot water
for space-heating applications shall be listed and labeled for
such applications by the manufacturer and shall be installed in
accordance with the manufacturer’s installation instructions
and the International Plimbing Code.,
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624 — 626,10

SECTION 624 (IFGC)
REFRIGERATORS

624.1 General. Refrigerators shall be tested in accordance
with ANSIZ21.19 and shall be instailed in accordance with the
manufacturer’s installation instructions.

Refrigerators shall be provided with adequate clearances for
ventilation at the top and back, and shall be installed in accor-
dance with the manufacturer’s instructions. If such mstructions
are not available, at least 2 inches (51 mm) shall be provided
between the back of the refrigerator and the wall and at least 12
inches (305 mm) above the top.

SECTION 625 (IFGC)
GAS-FIRED TOILETS

625,1 General. Gas-fired toilets shall be tested in accordance
with ANSI Z21.61and shall be installed in accordance with the
manufacturer’s installation instriuctions.

625.2 Clearance. A gas-fired toilet shall be installed in accor-
dance with its listing and the manufacturer’s instructions, pro-
vided that the clearance shall in any case be sufficient to afford
ready access for use, cleanout and necessary servicing.

SECTION 626 (IFGC)
AIR-CONDITIONING EQUIPMENT

626.1 General. Gas-fired air-conditioning equipment shall be
tested in accordance with ANST Z221.40.1 or ANSI Z21.40.2
and shall be installed in accordance with the manufacturer’s in-
stallation instructions

626,2 Independent piping, Gas piping serving heating equip-
ment shall be permitted to also serve cooling equipment where
such heating and cooling equipment cannot be operated simul-
taneously (see Section 402).

626.3 Connection of gas engine-powered air conditioners.
To protect against the effects of normal vibration in service, gas
engines shall not be rigidly connected to the gas supply piping.

626.4 Clearances for indoor installation. Air-conditioning
equipinent installed in rooms other than alcoves and closets
shall be installed with clearances not less than those specified
in Section 308,3 except that air-conditioning equipment listed
for installation at lesser clearances than those specified in Sec-
tion 308.3 shall be permitted to be installed in accordance with
such listing and the manufacturer’s instructions and air-condi-
tioning equipment listed for installation at greater clearances
than those specified in Section 308.3 shall be installed in accor-
dance with such listing and the manufacturer’s instructions,

Air-conditioning equipment installed in rooms other than al-
coves and closets shall be permitted to be installed with reduced
clearances to combustible material, provided that the combustible
material is protected in accordance with Table 308.2.

626.5 Alcove and closet installation, Air-conditioning equip-
ment installed in spaces such ag alcoves and closets shall be
specifically listed for such installation and instalted in accor-
dance with the terms of such listing. The installation clearances
for air-conditioning equipment in alcoves and closets shall not
be reduced by the protection methods described in Table 308.2.
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626.6 Installation. Air-conditioning equipment shall be in-
stalled in accordance with the manufacturer’s instructions, Un-
less the equipment is listed for installation on a combustible
surface such as a floor or roof, or unless the surface is protected
in an approved mannet, equipment shall be installed on a sur-
face of noncombustible construction with noncombustibie ma-
terial and surface finish and with no combustible material
against the underside thereof.

626.7 Plenums and air ducts. A plenum supplied as a part of
the air-conditioning equipment shall be installed in accordance
with the equipment manufactarer’s instructions. Where a ple-
num is not supplied with the equipment, such plenum shall be
installed in accordance with the fabrication and installation in-
structions provided by the plenum and equipment manufac-
turer. The method of connecting supply and return ducts shall
facilitate proper circulation of air.

Where air-conditioning equipment is installed within a
space separated from the spaces served by the equipment, the
air circulated by the equipment shall be conveyed by ducts that
are sealed to the casing of the equipment and that separate the
circulating air from the combustion and ventilation air,

626.8 Refrigeration ceils. A refrigeration coil shall not be in-
stalled in conjunction with a forced-air furnace where circula-
tion of cooled air is provided by the furnace blower, unless the
blower has sufficient capacity to overcome the external static
resistance imposed by the duct system and cooling coil at the
air throughput necessary for heating or cooling, whichever is
greater. Furnaces shall not be located upstream from cooling
units, uniess the cooling unit is designed or equipped so as not
to develop excessive femperature or pressure. Refrigeration
coils shall be installed in parallel with or on the downstream
side of central furnaces to avoid condensation in the heating el-
ement, unless the furnace has been specifically listed for down-
stream installation. With a parallel flow arrangement, the
dampers or other means used to control flow of air shall be suf-
ficiently tight to prevent any circulation of cooled air through
the furnace.

Means shall be provided for disposal of condensate and to
prevent dripping of condensate onto the heating element.

626.9 Cooling units nsed with heating boilers. Boilers, where
used in conjunction with refrigeration systems, shall be in-
stailed so that the chilled medium is piped in parallel with the
heating boiler with appropriate valves to prevent the chilled
medivm from entering the heating boiler. Where hot water
heating boilers are connected to heating coils located in air han-
dling units where they may be exposed to refrigerated air circu-
lation, such boiler piping systems shall be equipped with flow
control valves or other automatic means to prevent gravity cir-
culation of the boiler water during the cooling cycle.

626.10 Switches in electrical supply line. Means for inter-
rupting the electrical supply to the air-conditioning equipment
and to its associated cooling tower (if supplied and installed ina
location remote from the air conditioner) shall be provided
within sight of and not aver 50 feet (15 240 mm) from the air
conditioner and cooling tower,
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SECTION 627 (IFGC)
ILLUMINATING APPLIANCES

627.1 General. Illuminating appliances shall be tested in ac-
cordance with ANSI Z21.42 and shall be installed in accor-
dance with the manufacturer’s installation instructions.

627.2 Mounting on buildings. lluminating appliances de-
signed for wall or ceiling mounting shall be securely attached
to substantial structures in such a manner that they are not de-
pendent on the gas piping for support.

621.3 Mounting on posts, [luminating appliances designed for
post mounting shall be securely and rigidly attached to a post,
Posts shall be rigidly mounted. The strength and rigidity of posts
greater than 3 feet (914 mm) in height shall be at least equivalent to
that of a 2Y,-inch-diameter (64 mm) post constructed of (.064-
inch (1.6-mm) thick steel or a 1-inch (25.4 mm) Schedule 40 steel
pipe. Posts 3 feet (914 mm) or less in height shall not be smaller
than a %,-inch (19.1 mm} Schedule 40 steel pipe. Drain openings
shall be provided near the base of posts where there is a possibility
of water collecting inside therm.

627.4 Appliance pressure regulators. Where an appliance
pressure regulator is not supplied with an illuminating appli-
ance and the service line is not equipped with a service pressure
regujator, an appliance pressure regulator shall be installed in
the Iine to the illuminating appliance. For muitiple instalia-
tions, one regulator of adequate capacity shall be permitted to
serve more than one illuminating appliance.

SECTION 628 (IFGC)
SMALL CERAMIC KiLNS

628.1 General, Ceramic kilns with a maximum interior vol-
ume of 20 cubic feet (0.566 m?) and used for hobby and non-
commercial purposes shall be installed in accordance with the
manufacturer’s installation instructions and the provisions of
this code.

SECTION 629 (IFGC)
INFRARED RADIANT HEATERS

629.1 General. Infrared radiant heaters shall be tested in accor-
dance with ANSI Z83.6 and shall be installed in accordance
with the manufacturer’s installation instructions.

Comm 65.0629

(1) Outside air. Spaces served with unvented infrared ra-
diant heaters shall be provided with at least 4 cfm of
outside air per 1,000 Biu per hour input of installed
heaters.

{2) Allowed locations. Unvented infrared radiant heaters
may be used only in the following occupancies:

(a) Groups Fand S,
{b) Groups U and H only with written approval.

629.2 Support. Infrared radiant heaters shall be safely and ade-
quately fixed in an approved position independent of gas and
electric supply lines. Hanger and brackets shall be of
noncombustible material,
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SECTION 630 (IFGC)
BOILERS

630.1 [Comm 65.0630] Standards. The provisions of ch,
Comm 41 shall govern the installation, alteration and repair of
boilers and pressure vessels.

SECTION 631 (IFGC)
EQUIPMENT INSTALLED IN EXISTING
UNLISTED BOILERS

631.1 General. Gas equipment installed in existing unlisted
boilers shall comply with Section 630.1 and shall be installed
in accordance with the manufacturer’s instructions and the In-
ternational Mechanical Code.

SECTION 632 (IFGS)
CHIMNEY DAMPER OPENING AREA

632.1 Free opening area of chimney dampers. Where an un-
listed decorative appliance for installation in a vented fireplace
is installed, the fireplace damper shall have a permanent free
opening equal to or greater than specified in Table 632.1.
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TABLE 632.1 SPECIFIC APPLIANCES

TABLE 632.1
FREE OPENING AREA OF CHIMNEY DAMPER FOR VENTING FLUE GASES
FROM UNLISTED DECORATIVE APPLIANCES FOR INSTALLATION IN VENTED FIREPLACES

[ MINIMUM PERMANENT FREE OPENING (square inches)®
CHIMNEY HEIGHT s [ | 0| 29 | 0 | 51 &4
(feet) Applance input rating (Btu per hour)

6 7,800 J 14,000 23,200 34,000 46 400 62,400 8,000
8 8,400 15,200 25,200 37,000 50,400 68,000 86,000
10 9,000 16,800 27,600 40,400 55,800 74,400 96,400
15 9,800 18,200 | 30,200 44,600 62,400 84,000 108,300
20 10,600 20,200 32,600 50,400 68,400 94,000 122,200
30 11,200 21,600 36,600 55,200 76,800 105,800 | 138,600

For SI.  {inch =254 mm, | foot = 304.8 mm, | square inch = 645.16 m?, | British thermal unit per hour = 0.2931 W.
4. The first six migimust permanent free openings (8 to 51 square inches) correspond approximately 1o the cross-sectional areas of chimneys having diameters of 3
through 8 inches, respectively. The 64-square-inch opening corresponds to the cross-sectional avea of standard 8-inch by 8-inch chimney tile.
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IFGC/IFGS CHAPTER 7
REFERENCED STANDARDS

This chapter lists the standards that are referenced in various sections of this document. The standards are listed herein by the
promulgating agency of the standard, the standard identification, the effective date and title, and the section or sections of this
document that reference the standard. The application of the referenced standards shall be as specified in Section 102.8.

ANSI

American National Standards Institute
25 West 43rd Street

Fourth Floor

New York, NY 10036

Standard Referenced
reference in code
number Title section number
721.1—96 Household Cooking Gas AP antes. . v vttt ittt ta ettt ras st are e et ttseararensneerssan 622.1
Z21.5.1—95 Gas Clothes Dryers - Volume I -Type 1 Clothes DIyers. . ..o ot i i caans 612.1
7215295 Gas Clothes Dryers - Volume II- Type 2 Clothes Dryers with 1099 Addendusn . . ..., ..o o s, 6£2.1,613.3
Z21.8—94 Instatlation of Domestic Gas COnVersion BUIMEIS. . . . ..ottty et e a bty e e et iarsar s eanaennen, 618.1
721,10.1—098 Gas Water Heaters - Volume I Storage, Water Heaters with

Input Ratings of 75,000 Biu per Hour or Less. ..o o o oot it i ittt 623.1
Z21.10.3—968 Gas Water Heaters - Volume I - Storage, Water Heaters with Input Ratings

Above 75,000 Bta per hour, Circulating and Instantaneous Water Heaters . ... ... oiiiiiiniiiiiiiainirnnn, 623.1
Z721.11.1—-91 Gas-Fired Room Heaters -Volume I - Vented Room Heaters—with 1993 Addendum

{Replaced by Z21.86-98/CSA 2.32 - M98, Vented Gas-Fired Space Heating Appliances) . ..................000. 621.1
721,11,2—96 Gas-Fired Room Heaters - Volume I - Unvented Room Heaters with Addendum Z221.11.2a-1997. .. ............... 620.1
Z21.13—91 Gas-Fired Low-Pressure Steam and Hot Water Boilers-—with Addendum Z21.13a-1993

and 221 d3b-d 00 L e e e e 630.%
721.19—90 Refrigerators Using Gas (R 1999) Fuel—with Addendum Z2721.19a-1992 (R1999)

O I L R L ) 624,1
Z21.40.1—96 (Gas-Fired Absorption Summer Air Condiioning APPHances . ... .. ittt it it iiieisire e 626.1
Z21.40.2—96 Gas Fired Work Activated Air Conditioning and Heat Pump Appliances (Internal Combustion) .. .......... ... ..y, 626.1
721.42-93 Gas-Fired Hluminating Applances . ..o it i i e et i et e e i et st a et i, 627.1
Z21.47—93 Gas-Fired Central Furnaces—with Addendum 221 47a-1095 | ... i e i rens 617.1
Z21.48--92 Gas-Fired Gravity and Fan Type Floor Furnaces—with 1993 Addendum

{Replaced by Z21.86-98/CSA 2.32-M98, Vented Gas-Fired Space Heating Appliances) ...........oooviiinene, 608.1
7214992 Gas-Fired Gravity and Fan-Type Vented Wall Furnaces—with 1993 Addendum

(Replaced by Z21.86-98/CSA 2.32-M98, Vented Gas-Fired Space Heafing Appliances) ..................... ... 607.1
Z721.50—96 Rt T T =) o el =T- A 604.1
Z21.56——94 Gas-Fired Pool Heaters—with Addendum 221, 56a-1006, L. .. it ittt ettt it s aasasrnanaans 616.1
7215895 Outdoor Cooking Gas Appliances—with Addendum ZZ21.58a-1998 ... ... i vt i i aanae 622.1
Z21.60—96 Decorative Gas Appliances for Installation in Solid-Fuel Bumning Fireplaces . ... ..vv e e iainniaiiraeeins 602.1
Z721.61--83 (R 1996) LT T =T I v (P 625.1
783491 Direct Gas-Fired Make-Up Alr Heaters. . ., ...ttt it it ety 610.1
Z83.6—50 Gas-Fired INFTred FIBALEIS . .. . . oottt st et ettt e e e e e e e e 629.1
783.8—96 Gas Unit Heaters—with Z83,88- 1007 . L. i it i st ir e it itastarata et tiistarancrsenes 619.1
783.9—90 Gas-Fired Duct Furnaces-—with Addendum Z83.9a- 1092 . . ... . it i e e i 609.1
Z83.11—96 Gas Food Service Equipment (Ranges and Unit Broilers), Baking and Roasting Ovens,

Fat Fryers, Counter Appliances and Kettles, Steam Cookers, and Steam Generators—

with Addendumt Z83, 1 18- 1007 L ..ttt e e e e e 622.1
Z83.18—00 Direct Gas-Fired Industrial Air Heaters—vith Addenda Z83.18a-1991 and Z83.18b-1992 . . ... .. o ovi e vnn, 611.1
Z223,1/NFPA 54—99 National Fuel Gas Code. . ... v vt e e e e e it e s e s Comm 65,0400 |
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ASME

American Society of Mechanical Engineers
Three Park Avenue
New York, NY 10016-5990

Standard Referenced
reference in code
number Title section number
ASME—95 Boiler & Pressure Vessel O | o1 ..oyttt et e e et it e st e r et e e ey 630.1
CSD-1—98 Controls and Safety Devices for Antomatically Fired Bodlers ... ... i i 6301
ASTM International
A S' I ‘M 100 Barr Harbor Drive
West Conshohocken, PA 19428-2059
Standard Referenced
reference in code
number Title section number
C64--94 Specification for Refractories for Incineratorsand Boilers. . ... ..o i i 503.10.2.5
31596 Specification for Clay FIne Linings. .. ... vttt e it e et e s st e aar s anas 501.12
International Approval Services-U.S., Inc.
I A S 8501 Bast Pleasant Valley Road
Cleveland, OH 44131
Standard Referenced
reference in code
number Title section number
{AS8-93 Requirements for Gas-Fired Log Lighters for Wood Buming Fireplaces. ... ... .ot i iiveernrnns 603.1
International Code Council
IC C 5203 Leesburg Pike, Suite 600
Falls Church, VA 22041
Standard Referenced
reference in code
number Title section number
IBC—2000 Internafional Butlding Code® . .. ... ... ittt iaia e iiaaiiaaaas 201.3,301.10, 301.11, 301.12,
301.14, 302.1, 302.2, 306.6,
S0L.1,501.3,501.12, 501.15.4, 608.3,613.2
IFC—2000 International Fire Co0em® ..o ittt it et st et e e e e e 201.3, 303.4,
EC—2000 ICC Electrical Code—Administrative Provisions™ .. ......... ... iiiiinn s 201.3,306.3.1 306.4.1, 306.5.2, 309.2
IECC—2000 International Energy Conservation Code®. ., o .. i i i i i e e e 301.2,303.3
IMC--2000 International Mechanical Code®., .. ... .. it i it s 201.3, 301.1.1, 301.13, 304.15, 501.1,
6132, 617.5, 620.1, 623.1, 630.2, 631.1
IPC—2000 Intesnational Plumbing Code®. . . ... . i e 201.3,301.6, 623.1.1, 6232

NFPA

National Fire Protection Association
1 Batterymarch Pike

PO. Box 9101

Quincy, MA 02269-9101

Standard Referenced
reference in code
number Title section number
3798 Stationary Combustion Engines and Gas Turbines ... ..o v et ie et ia i iari et iia i as 615.1
82—99 Incinerators, Waste and Linen Handling Systems and BEquipment .. ... oo iiiiiianierinennns 606.1
S54/ANST 2223.1—99 National Fuel Gas Cotde. , ...yttt e e e e Comm 65.0400
88B—97 B T LT P 305.3
211—96 Chimneys, Fireplaces, Vents, and Solid Fuel-Burning Applignces., . . .......ccovutirviiineererrnnanas 503.5.2, 503.5.3,

503.5.6.1, 503.5.6.3
8501—97 Single Burner BoHer Operalion . .. ... i e it i it st e e e 6301
8502—99 Prevention of Furnace Explosions/Implosions in Multiple Burner Boiler ,....... .. .. . oot 630.1
8504—96 Atmospheric Fluidized-Bed Boiler Operation. ... ..o ittt i i it et i 630.1
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Underwriters Laboratories Inc.

REFERENCED STANDARDS

33 UL 333 Pfingsten Road
Northbrook, 1L 60062

Standard Referenced
reference in code
number Title section number
103—95 Factory-Buik Chimneys, Residential Type and Building Heating Appliance—

with Revisions thru Bebruary 1996 .. ..o i i i e e e 506.1
127—96 Factory-Built Fireplaces—with Revisions thou January 1998, .. ... i e 620.7
44196 Gas Vents—with Revisions thru October 1907 . Lo o e i e 502.1
641—95 Low Temperature Venting Systems, Type L .. .o oo o i i e 502.1
79595 Commerciai-Industrial Gas Heating Equipment—with Revisions thre January 1996..,............... 609.1, 617.1, 630.1
959—95 Medium Heat Appliance Factory Built Chimneys—with Revisions thra April 15,8998, . ... ... it 506.3
1738—93 Venting Systems for Gas Burning Appliances, Categories I, Y and IV .. ... .. ..o oo s, 5021
177796 Chimney Liners—with Revisions thre Augist 1998, . ... o i i i i 501,12, 50L.15.4
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APPENDIX B (IFGS)

SIZING OF VENTING SYSTEMS SERVING APPLIANCES EQUIPPED
WITH DRAFT HOODS, CATEGORY | APPLIANCES, AND
APPLIANCES LISTED FOR USE AND TYPE B VENTS

{This appendix is informative and is not part of the code.)

EXAMPLES USING SINGLE
APPLIANCE VENTING TABLES

Example 1: Single draft hood-equipped appliance

An instalier has a 120,000 Bt per hour input appliance with a
5-inch diameter draft hood outlet that needs to be vented into a
10-foot-high Type B vent system. What size vent should be
used assuming (a) a 3-foot lateral single-wall metal vent con-
nector is used with two 90-degree elbows, or (b) a 5-foot lateral
single-wall metal vent connector is used with three 90-degree
elbows in the vent system?

Solution:

Table 504.2(2) should be used to solve this problem, because single-
wall metal vent connectors are being used with a Type B vent.

(a) Read down the first column in Table 504.2(2) until the
row associated with a 10-foot height and 5-foot lateral
is found. Read across this row until a vent capacity
greater than 120,000 Btu per hour is located in the
shaded columns labeled “NAT Max” for draft hood-

VENT GAP—[— ]

TYPE 8 DOUBLE-WALL -~
GAS VENT

For SI: 1 foot = 304.8 mm, 1 British thermal unit per hour == 0.2931 W,
Table 504.2(1) is used when sizing Type B double-wall gas vent connected
directly to the appliance.

Note: The appliance may be either Category I draft hood equipped or fan-
assisted type,

FIGURE B-1
TYPE B DOUBLE-WALL VENT SYSTEM SERVING A SINGLE
APPLIANCE WITH A TYPE B DOUBLE-WALL VENT
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equipped appliances. In this case, a 5-inch diameter
vent has a capacity of 122,000 Btu per hour and may be
used for this application.

(b) If three 90-degree elbows are used in the vent system,
then the maximum vent capacity listed in the tables
must be reduced by 10 percent (see Section 504.2,3 for
Single Appliance Vents). This implies that the 5-inch
diameter vent has an adjusted capacity of only 110,000
Btu per hour. In this case, the vent system must be in-
creased to 6 inches in diameter (see calculations be-
low).

122,000 (.90) = 110,000 for 5-inch vent

From Table 504.2(2), Select 6-inch vent

186,000 (.90) = 167,000; This is greater than the re-
quired 120,000, Therefore, use a 6-inch ventand con-
nector where three elbows are used.

VENT Cap—{— " 7]

TYPE B DOUBLE-WALL =
GAS VENT

SINCLE-WALL VENT.
GONNEGTOR

For SI [ foot = 304.8 mm, | British thermal unit per hour = 0.2931W.
Table 504.2(2) is used when sizing a single-wall metal vent connector

attached to a Type B double-wall gas vent.

Note: The appliance may be either Category I draft hood equipped or fan-

assisted type.

FiGURE B-2
TYPE B DOUBLE-WALL VENT SYSTEM SERVING
A SINGLE APPLIANCE WiITH A SINGLE-WALL
METAL VENT CONNECTOR
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TILELINED MASONRY'
CHIMNEY
H
TYPE B DOUBLEWALL
GAS VENT USED AS
COMNECTOR r_ |
— A

Table 504,2(3)} is used when sizing a Type B double-wall gas vent connec-
tor attached to a tile-lined masonry chimney.

Note: “A” i3 the equivalent cross-sectional area of the tife liner.

Note: The appliance may be either Category I draft hood equipped or fan-
assisted type.

FIGURE B-3
VENT SYSTEM SERVING A SINGLE APPLIANCE
WITH A MASONRY CHIMNEY OF TYPE B
DOUBLE-WALL VENT CONNECTOR

TIE-LINED MASCNRY.
GHIMNEY

SINGLE-WALL VENT
GONNEGTOR

Table 504,2(4) is used when sizing a single-wall vent connector attached to
a tile-lined masonry chimney. .

Note: “A™ is the equivalent cross-sectional area of the tile Fner.

Note: The appliance may be either Category I draft hood equipped or fan-
assisted type.

FIGURE B-4
VENT SYSTEM SERVING A SINGLE APPLIANCE
USING A MASONRY CHIMNEY AND A
SINGLE-WALL METAL VENT CONNECTOR
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Asbestos cement Type B or single-wall metal vent serving a single draft-
hood-equipped appliance [see Table 504.2(5)).

FIGURE B-5
ASBESTOS CEMENT TYPE B OR SINGLE-WALL
METAL VENT SYSTEM SERVING A SINGLE
DRAFT HOOD-EQUIPPED APPLIANCE

VENT GAP
— kD
=—TYPE B DOUBLE-WALL
COMMON VENT
H
|
D
CONNECTOR
AISE*A"
D
TYPE B DOUBLE-WALL %—
GAS VENT USED AS
CONNECTCORS

Table 504.3(1) is used when sizing Type B double-wail vent connectors at-
tached to a Type B double-wall common vent,

Note: Each appliance may be either Category I draft hood equipped or fan-
assisted type.
FIGURE B-6
VENT SYSTEM SERVING TWO OR MORE APPLIANCES

WITH TYPE B DOUBLE-WALL VENT AND TYPE B
DOUBLE-WALL VENT CONNECTOR
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i J=——VENT CAP

—a i+—)

=--TYPE B DOUBLE-WALL
GOMMON VENT

CONNECTOR
RISE 'R
L D/, .
\\// /
SINGLE-WALL VENT

CONNEGTORS

Table 504,3(2) is used when sizing single-wall vent connectors attached to
a Type B double-walt common vent,

Note: Hach appliance may be cither Category I draft hood equipped or fan-
assisted type.

FIGURE B-7
VENT SYSTEM SERVING TWO OR MORE APPLIANCES
WITH TYPE B DOUBLE-WALL VENT AND
SINGLE-WALL METAL VENT CONNECTORS

11

l~—TILE-LINED MASONRY
CHIMNEY
— A =
TYPE B DOUBLE-WALL
H GAS VENT USED AS
CONNECTORS

__4\ CONNECTOR
RISE 'R"
===

D

H

Table 504.3(3) is used when sizing Type B double-wali vent connectors at-
tached to a tile-lined masonry chimney.

IIT

Note: “A” is the equivalent cross-sectional area of the tile liner.
Note: Each appliance may be either Category I draft hood equipped or fan-
assisted type.

FIGURE B-8
MASONRY CHIMNEY SERVING TWO OR MORE APPLIANCES
WITH TYPE B DOUBLE-WALL VENT CONNECTOR
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sl
’: L—m--nTILE-LINED MASONEY
CHIMNEY
4 A =
SINGLE-WALL VENT
CONNECTOR
N4
i
D
0 -

Table 504.3(4) is used when sizing single-wall metal vent connectoss at-
tached to a tile-lined masonry chimney.

Note: “A” is the equivalent cross-sectional area of the tile liner.
Note:; Each appliance may be either Category I draft hood equipped or fan-
assisted type.

FIGURE B-9
MASONRY CHIMNEY SERVING TWO OR MORE APPLIANCES
WITH SINGLE-WALL METAL VENT CONNECTORS

[~ p=-—VENT CAP

SEE SEGTION
504.3,6 E-D

Asbestos cement Type B or single-wall metal pipe vent serving two or more
draft-hood-equipped appliances [see Table 504.3(5)].

FIGURE B-10
ASBESTOS CEMENT TYPE B OR SINGLE-WALL
METAL VENT SYSTEM SERVING TWO OR MORE
DRAFT-HOOD-EQUIPPED APPLIANCES
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MANIFOLD COMMON

3

Example: Manifolded Common Vent Connector L, shall be no greater than

18 times the common vent connector manifold inside diameter; ie., a 4-
inch (102 mm) inside diameter common vent connector manifold shall not
exceed 72 inches (1829 mm) in length (see Section 504.3.4),

Note: This is an illustration of a typical manifolded vent connector, Differ-
ent appliance, vent connector, or common veni types are pessible. Consult
Section 502.3.

FIGURE B-11
USE OF MANIFOLD COMMON VENT CONNECTOR

[ J~—VENT CAP

SEE SECTION
504.3,5

OFFSET

Exampie: Offset Common Vent

Note: This is an jllustration of a typical offset vent, Different appliance,
vent connector, or vent types are possible. Consult Sections 504.2 and
504.3.

FIGURE B-12
USE OF OFFSET COMMON VENT
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TEE TEE SAME SIZEAS

VENT CONNECTOH - e e
“COMMON VENT SIZE RASED —- T

N ALL INPUITS ENTERING THIS

SEGMENT, AND AVALABLE

TOTAL HEGHT “AVAILABLE TOTAL HEIGHT

"H' EQUALS RISEPLUS
CISTANCE BET\EEN TEES

"TOTAL INPUT o

TEE SAME
[ SIZE AS

SEGMENT

ABOVE

INGREASE VENT
GONNECTOR S©2E
IFNECESBARY

OTHER INFLTS
FROL| BELOVY

T
Vent connector size depends on: Common vent size depends on:
& Input ® Combined inputs
® Rise ® Available total heigit “&”
® Available total height “&” @ Table 504.3(1} common vent
® Table 504.3(1) connectors
FIGURE B-13

MULTISTORY GAS VENT DESIGN PROCEDURE
FOR EACH SEGMENT OF SYSTEM

USEHDVIDUAL

VENT FOR TOP FLOCR
APFUANCE IF
i
HREMENT
RISECF ToTAL HEfGT ] p——— LISTED GAP
CAHNOT BE MET i
i
1} USE AYNLABLE TOT AL HEIGHT Fou
= 'OF FL APPLANC
N AVALARLE TOTAL COMBNE INPUT OF ALL APRLIANCES
[ HesrFOR TOR ON GOAMOH VENT
FLOCR APPUNNCE
I
1
USEVENT iy THIRD (NTEACOMNECTION TEE™
CONNEGTOR TABLE e
| —— AvarLan E TOTAL HEHT FOR
ad THIRD-FLOOA APPUIANGE AND
COMBNED INPUT OF THREE
FPRLIANCES(IF TOR FLOCH
TORFLO0A AVALNILE TOTA. APFLIANCE 18 KOT CONNECTED,
APPLIANGE 4 HEIKGHT FOR MEASURED TOTAL HEIGHT TO
THRD-FLOGR ENT TOF)
APPLIANCE
LUSEVENT .
CONNEGTOR TABLE Zr—iSEmD INTERCONMEGTICN TEE

pe-———LISE AVAILARLE TOTAL HEIGHT FOR

AVALABLE TOTAL SECOND-FLODH APF{IANCE AND
THIRDFLOCA HEGHT FOR COMENED HEAT IMPUT OF TV
APPLIANGE SECOND-ALOOR APFLIANCES

K FIRST INTERCONNEGTION TEE
USE VENT )] T/
CONNEGTOR TARLE HISE =

Y E—

s ‘ DESIN VENT CONNEGTOR FOR FIRST

Uﬂmngf‘mﬂ 2 FLOOR AFPLIANGE AS AN INDIVIDUAL
VENT OFTHIS TOTAL HEIGHT FOR INFUT
OF FIRST FLOOR APPLIANCE

t rmﬂv—i—ﬁw K CAP OPTRONAL
FIRST-FLOOR L TEACH INTEACCHNHECTION TEE IS SAME SZE ASTHE
APPUANCE 1 SEGMENT OF COMMON VENT DIRECTLY ABGVE,

Principles of design of multistory vents using vent connector and common
vent design tables (see Sections 504.3.10 through 504.3.15).

FIGURE B-14
MULTISTORY VENT SYSTEMS
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"; ;;I‘
TYPE B DOUBLEWALL s
GAS VENT

SINGLE WALL
CONNECTOR

]

DRAFT HOOD EQUIPPED APPLIANGE
120,050 BTUM INPUT

For SI: | foot = 304.8 mm, 1 British thermal unit per Rour = 0.2931 W.

FIGURE B-15 (EXAMPLE 1)
SINGLE DRAFT HOOD-EQUIPPED APPLIANCE

Example 2: Single fan-assisted appliance

An installer has an 80,000 Btu per hour input fan-assisted ap-
pliance that must be installed using 10 feet of lateral connector
attached to a 30-foot high Type B vent. Two 90-degree elbows
are needed for the installation. Can a single-wall metal vent
connector be used for this application?

Solution:

Table 504.2(2) refers to the use of single-wall metal vent con-
nectors with Type B vent. In the first column find the row asso-
ciated with a 30-foot height and a 10-foot lateral. Read across
this row, looking at the FAN Min and FAN Max columns, to
find that a 3-inch diameter single-wall metal vent connector is
not recommended. Moving to the next larger size single wall
connector (4 inches), note that a 4-inch diameter single-wall
metal connector has arecommended minimum vent capacity of
91,000 Btu per hour and a recommended maximum vent capac-
ity of 144,000 B per hour. The 80,000 Btu per hour fan-as-
sisted appliance is outside this range, so the conclusion is thata
single-wall metal vent connector cannot be used to vent this ap-
pliance using 10 feet of lateral for the connector,

However, if the 80,000 Btu per hour input appliance could be
moved to within 5 feet of the vertical vent, then a 4-inch single-
wall metal connector could be used to vent the appliance. Table
504.2(2) shows the acceptable range of vent capacities fora 4-
inch vent with 5 feet of lateral to be between 72,000 Btu per
hour and 157,000 Btu per hour,

If the appliance cannot be moved closer to the vertical vent,
then Type B vent could be used as the connector material. In
this case, Table 504,2(1) shows that for a 30-foot high vent with
10 feet of lateral, the acceptable range of vent capacities for a4-
inch diameter vent attached to a fan-assisted appliance is be-
tween 37,000 Btu per hour and 150,000 Btu per hour.

2002 WISCONSIN ENROLLED COMMERCIAL BUILDING CODE

APPENDIX B

TYPE-B DOUBLE-WALL—
GAS VENT

VENT CONNECTOR

FAN ASSISTEG APPLIANGE
80,000 BTUM INPUT

For SI: 1 foot =304.8 mm, { British thermal unit per hour = 0.2931 W.

FIGURE B-16 (EXAMPLE 2}
SINGLE FAN-ASSISTED APPLIANCE

Example 3: Interpolating between table values

An installer has an 80,000 Btu per hour input appliance with a
4-inch diameter draft hood outlet that needs to be ventedinto a
12-foot-high Type B vent. The vent connector has a 5-foot lat-
eral length and is also Type B. Can this appliance be vented us-
ing a 4-inch diameter vent?

Solution:

Table 504.2(1) is used in the case of an all Type B vent system,
However, since there is no entry in Table 504.2(1) for a height
of 12 feet, interpolation must be used, Read down the 4-inch di-
ameter NAT Max column to the row associated with $0-foot
height and 5-foot lateral to find the capacity value of 77,000
Btu per hour, Read further down to the 15-foot height, 5-foot
lateral row to find the capacity value of 87,000 Btu per hour,
The difference between the 15-foot height capacity value and
the 10-foot height capacity value is 10,000 Btu per hour. The
capacity for a vent system with a 12-foot height is equal to the
capacity for a 10-foot height plus %, of the difference between
the 10-foot and 15-foot height values, or 77,000+ %/, (10,000) =
81,000 Btu per hour. Therefore, a 4-inch-diameter vent may be
used in the installation.

EXAMPLES USING COMMON VENTING TABLES

Exampie 4: Common venting two draft-hood-equipped ap-
pliances

A 35,000 Btu per hour water heater is to be common vented
with a 150,000 Btu per hour furnace using a common vent with
a total height of 30 feet. The connector rise is 2 feet for the wa-
ter heater with a horizontal length of 4 feet. The connector rise
for the furnace is 3 feet with a horizontal length of 8 feet. As-
sume single-wall metal connectors will be used with Type B
vent, What size connectors and combined vent should be used
in this installation?
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COMBINED CAPACITY
35000+ 150,000 = 185,000 BTUH

S0FT

1

!

I

|

I

|

{

{f———TvPE B DOUBLEWALL
i VENT
!

I

|

1

|

|

SINGLE WALL
CONMECTORS

DRAFT HODD-ECUIPPED DRAFT HOCD- FQUIPMENT
WATERHEATER FURNACE

25,000 BTUH INPUT 150,000 BTUH INFUT

FIGURE B-17 (EXAMPLE 4}
COMMON VENTING TWO DRAFT
HOOD-EQUIPPED APPLIANCES

Solution:

Table 504.3(2) should be used to size single-wall metal vent
connectors attached to Type B vertical vents. In the vent con-
nector capacity portion of Table 504.3(2), find the row associ-
ated with a 30-foot vent height. For a 2-foot rise on the vent
connector for the water heater, read the shaded columns for
draft hood-equipped appliances to find that a 3-inch-diameter
vent connector has a capacity of 37,000 Btu per hour. There-
fore, a 3-inch single-wall metal vent connector may be used
with the water heater. For a draft-hood-equipped furnace with a
3-footrise, read across the appropriate row to find that a 5-inch-
diameter vent connector has a maximum capacity of 120,000
Btu per hour (which is too small for the furnace) and a 6-inch-
diameter vent connector has a maximum vent capacity of
172,000 Btu per hour. Therefore, a 6-inch-diameter vent con-
nector should be used with the 150,000 Btu per hour furnace.
Since both vent connector horizontal lengths are less than the
maximum lengths listed in Section 504.3.2, the table values
may be used without adjustments.

In the common vent capacity portion of Table 504,3(2), find
the row associated with a 30-foot vent height and read over to
the NAT + NAT portion of the 6-inch diameter column to find a
maximum combined capacity of 257,000 Btu per hour, Since
the two appliances total only 185,000 Btu per hour, a 6-inch
common vent may be used.

Example 5a: Common venting a draft-hood-equipped wa-
ter heater with a fan-assisted furnace into a Type B vent
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In this case, a 35,000 Btu per hour input draft-hood-
equipped water heater with a 4-inch-diameter draft hood outlet,
2 feet of connector rise, and 4 feet of horizontal length is to be
common vented with a 100,000 Btu per hour fan-assisted fur-
nace with a 4-inch-diameter flue collar, 3 feet of connector rise,
and 6 feet of horizontal length. The common vent consists of a
30-foot height of Type B vent. What are the recommended vent
diameters for each connector and the common vent? The in-
staller would like to use a single-wall metal vent connector.

Soltution: - [Table 504.3(2))

Water Heater Vent Connector Diameter, Since the water heater
vent connector horizontal length of 4 feet is less than the maxi-
mum value listed in Section 504.3.2, the venting table values
may be used without adjustments. Using the Vent Connector
Capacity portion of Table 504.3(2), read down the Total Vent
Height (H) column to 30 feet and read across the 2-foot Con-
nector Rise (&) row to the first Btu per hour rating in the NAT
Max column that is equal to or greater than the water heater in-
put rating. The table shows that a 3-inch vent connector has a
maximum input rating of 37,000 Btu per hour. Although this is
greater than the water heater input rating, a 3-inch vent connec-
tor is prohibited by Section 504.3.19. A 4-inch vent connector
has a maximum input rating of 67,000 Btu per hour and is equal
to the draft hood outlet diameter. A 4-inch vent connector is se-
lected. Since the water heater is equipped with a draft hood,
there are no minimum input rating restrictions.

Furnace Vent Connector Diameter. Using the Vent Connec-
tor Capacity portion of Table 504.3(2), read down the Total
Vent Height (H) column to 30 feet and across the 3-foot Con-
nector Rise (R) row. Since the furnace has a fan-assisted com-
bustion system, find the first FAN Max column with a Btu per
hour rating greater than the furnace input rating. The 4-inch
vent connector has a maximum input rating of 119,000 Btu per
hour and a minimurn input rating of 83,000 Btu per hour. The
100,000 Btu per hour furnace in this example falls within this
range, so a 4-inch connector is adequate. Since the furnace vent
connector horizontal length of 6 feet does not exceed the maxi-
mum value listed in Section 504.3.2, the venfing table values
may be used without adjustment. If the furnace had aninput rat-
ing of 80,000 Btu per hour, then a Type B vent connector [see
Table 504.3(1)] would be needed in order to meet the minimuin
capacity Hmit,

Common Vent Diameter, The total input to the common vent
18 135,000 Btu per hour. Using the Common Vent Capacity por-
tion of Table 504.3(2), read down the Total Vent Height (&) col-
umn to 30 feet and across this row to find the smallest vent
diameter in the FAN + NAT column that has a Btu per hour rat-
ing equal to or greater than 135,000 Btu per hour, The 4-inch
common vent has a capacity of 132,000 Btu per hour and the 5-
inch common vent has a capacity of 202,000 Btu per hour.
Therefore, the 5-inch common vent should be used in this ex-
ample.

Summary. In this example, the installer may use a 4-inch-di-
ameter, single-wall metal vent connector for the water heater
and a 4-inch-diameter, single-wall metal vent connector for the
furnace. The common vent should be & 5-inch-diameter Type B
vent.
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L 1
|
|
by
[
(|
L
Iy
TYPE B DOUBLE-WALL 1
GAS VENT | f %
Iy
by
COMBINED CAPACITY o
35,000 + 100,000 135,000 STUH )
[ S—
|
5

3FT

=

SINGLEWALL
CONNECTORS

-

FAN-ASSISTED WATER HEATER
FURANAGE 35000BTUH
103,0008TUH INPUT
INPUT

FIGURE B-18 (EXAMPLE 5A)
COMMON VENTING A DRAFT HOOD WITH A FAN-ASSISTED
FURNACE INTO A TYPE B DOUBLE-WALL COMMON VENT

Example 5b: Common venting into a masonry chimney

In this case, the water heater and fan-assisted furnace of Exam-
ple 5a are to be common vented into a clay tile-lined masenry
chimney with a 30-foot height. The chimney is not exposed to
the outdoors below the roof line. The internal dimensions of the
clay tile liner are nominally 8 inches by 12 inches. Assuming
the same vent connector heights, Iaterals, and materials found
in Example 5a, what are the recommended vent connector di-
ameters, and s this an acceptable installation?

Solution:

Table 504.3(4) is used to size common venting installations in-
volving single-walk connectors into masonry chimneys.

Water Heater Vent Connector Diameter, Using Table
504.3(4), Vent Connector Capacity, read down the Total Vent
Height (H) column to 30 feet, and read across the 2-foot Con-
nector Rise (R) row to the first Btu per hour rating in the NAT
Max column that is equal to or greater than the water heater in-
put rating. The table shows that a 3-inch vent connector has a
maximum input of only 31,000 Btu per hour while a 4-inch vent
connector has a maximum input of 57,000 B per hour, A 4-
inch vent connector must therefore be used.

Furnace Vent Connector Diameter. Using the Vent Connec-
tor Capacity portion of Table 504.3(4), read down the Total
Vent Height (H) column to 30 feet and across the 3-foot Con-
nector Rise (R) row. Since the furnace has a fan-assisted com-
bustion system, find the first FAN Max column with a Btu per
hour rating greater than the furnace input rating., The 4-inch
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vent connector has a maximum input rating of 127,000 Btu per
hour and a minimum input rating of 95,000 Btu per hour, The
100,000 Btu per howr furnace in this example falls within this
range, so a 4-inch connector is adequate.

Masonry Chimney. From Table B-1, the equivalent area fora
nominal liner size of 8§ inches by 12 inches is 63.6 square
inches, Using Table 504.3(4), Common Vent Capacity, read
down the FAN + NAT column under the Minimum Internal
Area of Chimney value of 63 to the row for 30-foot height to
find a capacity value of 739,000 Btu per hour, The combined
input rating of the furnace and water heater, 135,000 Bt per
hour, is less than the table value, so this is an acceptable instal-
lation,

Section 504.3.15 requires the common vent area to be no
greater than seven times the smallest listed appliance caiego-
rized vent area, flue collar area, or draft hood outlet area. Both
appliances in this installation have 4-inch-diameter outlets.
From Table B-1, the equivalent area for an inside diameter of 4
inches is 12.2 square inches. Seven times 12.2 equals 85.4,
which is greater than 63.6, so this configuration is acceptable.

Example 5¢: Common venting into an exterior masonry
chimmey

In this case, the water heater and fan-assisted furnace of Exam-
ples 5a and 5b are to be common vented into an exterior ma-
sonry chimney. The chimney height, clay tile liner dimensions,
and vent connector heights and lagerals are the same as in Ex-
ample 5b, This system is being installed in Charlotte, North
Carolina. Does this exterior masonry chimney need to be re-
lined? If so, what corrugated metallic liner size is recom-
mended? What vent connector diameters are recommended?

Solution:

According to Section 504.3.18, Type B vent connectors are re-
quired to be used with exterior masonry chimneys. Use Table
504.3(8) to size FAN+NAT common venting installations in-
volving Type-B double wall connectors into exterior masonry
chimneys.

The local 99-percent winter design temperature needed to
use Table 504.3(8) can be found in the ASHRAE Handbook of
Fundamentals. For Charlotte, North Carolina, this design tem-
perature is 19°F

Chinmey Liner Requirement. As in Example 5b, use the 63
square inch Internal Area columns for this size clay tile liner.
Read down the 63 square inch column of Table 504.3(8a) to the
30-foot height row to find that the combined appliance maxi-
mum input is 747,000 Bty per hour. The combined input rating
of the appliances in this installation, 135,000 Btu per hour, is
less than the maximum value, so this criterion is satisfied. Table
504,3(8b), ata 19°F Design Temperature, and at the same vent
height and internal area used above, shows that the minimum
allowable input rating of a space-heating appliance is 470,000
Btu per hour. The furnace input rating of 100,000 Biu per hour
is less than this minimum value. So this criterion is not satis-
fied, and an alternative venting design needs to be used, such as
a Type B vent shown in Example 5a or a listed chimney liner
system shown in the remainder of the example,
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According to Section 504.3.17, Table 504,3(1) or 504.3(2) is
used for sizing corrugated metallic liners in masonry chim-
neys, with the maximum common vent capacities reduced by
20 percent. This example will be continued assuming Type B
vent connectors,

Water Heater Vent Connector Diameter. Using Table
504.3(1), Vent Connector Capacity, read down the Vent Height
(H} column o 30 feet, and read across the 2-foot Connector
Rise (R) row to the first Btu per hour rating in the NAT Max col-
umn that is equal to or greater than the water heater input rating,
The table shows that a 3-inch vent connector has a maximum
capacity of 39,000 Btu per hour, So the 35,000 Btu per hour wa-
ter heater in this example can use a 3-inch connector,

Furnace Vent Connector Diameter. Using Table 504.3(1),
Vent Connector Capacity, read down the Vent Height (H) col-
urmn to 30 feet, and read across the 3-foot Connector Rise (R)
row to the first Btu per hour rating in the FAN Max column that
is equal to or greater than the furnace input rating. The 100,000
Btu per hour furnace in this example falls within thisrange, so a
4-inch connector is adequate.

Chimney Liner Diameter, The total input to the common
vent is 135,000 Btu per hour, Using the Common Vent Capac-
ity Portion of Table 504.3(1), read down the Vent Height (ff)
column to 30 feet and across this row to find the smallest vent
diameter in the FAN+NAT column that has a Btu per hour rat-
ing greater than 133,000 Btu per hour. The 4-inch common
vent has a capacity of 138,000 Btu per hour. Reducing the max-
imum capacity by 20 percent (Section 504.3.17) results in a
maximum capacity for a4-inch corragated liner of 110,000 Bty
per hour, less than the total input of 135,000 Btu per hour, Soa
larger liner is needed. The 5-inch common vent capacity listed
in Table 504.3(1)is 210,000 Btu per hour, and after reducing by
20 percent is 168,000 Btu per hour. Therefore, a 5-inch corru-
gated metal liner should be used in this example.

Single-Wall Connectors. Once it has been established that
relining the chimney is necessary, Type B double-wall vent
connectors are not specifically required. This example could be
redone using Table 504.3(2) for single-wall vent commectors.
For this case, the vent connector and liner diameters would be
the same as found above with Type B double-wall connectors.
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TABLE B-1
MASONRY CHIMNEY LINER DIMENSIONS
WITH CIRCULAR EQUIVALENTS?

INSIDE
INSIDE DIAMETER OR
NOMINAL DIMENSIONS EQUIVALENT | EQUIVALENTY
LINER SiZE OF LINER DIAMETER AREA
(inches} f{inches) (inches) (square inches)
4 122
5 19.6
4x8 21, x 6,
6 28.3
7 38.3
o 74 427
gx8 63, % 6%,
8 50.3
9 03.6
8% 12 6'7, x 10%,
10 78.3
o a3 104 83.3
1212 9%, x 9%,
11 95
11.8 107.5
12x 16 9‘/2 X 13‘/2 12 113.0
14 153.9
4.5 162.9
16 x 16 134, % 13Y,
15 176.7
16.2 206.1
16 x20 13x 17
18 254.4
18,2 260.2
20 % 20 16%, x 16%,
20 314.1
20.1 314.2
20x24 161/2 X 201/2
22 380.1
22.1 380.1
24 x 24 201, x 204,
24 452.3
24 % 28 201/4 X 20'/4 24.1 456.2
26.4 543.3
28 x 28 244, x 241/,
27 372.5 |
279 607
30%30 251/, x 251,
30 706.8
30.9 749.9
30 %36 25, % 311,
33 855.3
344 929.4
36 X 36 31, x 31,
36 1017.9

For SI: 1 inch = 25.4 mm, | square inch = 645.16 m?,

a, Where liner sizes differ dimensionally from those shown in Table B-1,
equivalent diameters may be determined from published tables for
square and rectangular ducts of equivalent carrying capacity or by other
engineering methods,
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Wall furnaces, vented. . ... ............. 607.6
ADJUSTMENTS ........... ... . ..... 607.6, 620.6
ADMINISTRATION ... ... .............. Chapter 1
Alternate methods of sizing chimneys. . . . 503.5.5
Violations and penaities ... .............. 108
AIR, COMBUSTION
Defined ..... ... i i e 202
Requirements. . ................ 303.3(1), 304
AIR CONDITIONING EQUIPMENT . ............ 626
Clearances . .. ... i e i e 308.3
APPLIANCES
Broilers forindooruse ................. 622.5
CooKing........ovvniii i 622
Decorative . ... ov i e e 602
Decorativevented . .. ........... 202, 303.3(2),
Table 503.4, 604
Domesticranges .............. ..., 622.4
Electrical ......... .. ... .. . 309
Installation....................... Chapter 6
Prohibited locations .. ..., ... .. ..., 303.3
Protection fromdamage. ... ............ 303.4
B
BOILERS
Listed. . ....... ... i 630
Prohibited locations ................... 303.3
Unlisted........... .. ..o it 631
C
CENTRAL FURNACES
Defined .. ... . e 202
CHIMNEYS ............ .. ... ... ... Chapter 5
Alternate methods of sizing. . .......... 503.5.5
Clearancereduction .................... 308
Damperopeningarea................... 632
Defined ...........c .. 202
CLEARANCE REDUCTION . ................. 308
CLEARANCES
Air conditioning equipment. .. ....... ... 626.4
Boilers ... .. .. 308.4
Domesticranges .............ccovuu. 622.4
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Floorfurnaces. . ... ............. 608.4, 608.6
Open top broilerunits .. ............. .622.5.1
Refrigerators. ... ....... ... .. ... ... ... 624.1
Unitheater ........... ... .. ... ... 619.4
CLOTHES DRYERS
Defined ....... ... . i e 202
Exhaust........ ... i 613
General . ... ... e e 612
CODE OFFICIAL
Defined ... i e 202
COMBUSTION AIR
Confinedspace............... 304.10, 304.11
Defined . ....... .. ... i 202
Direct openings outside. . .......... .. 304.12.2
Exhausteffect. .. ............ ... . ... 304.7
Freearea ................... 304.10, 304.11,
304.12, 304.14
Horizontalducts. . .......... 304.11.1, 304.12.3
Sourcesof (from) .. ................ 304.15(4)
Saunaheaters ........... ... ... ..., 614.5
Unconfinedspace .............. 304.9, 30410
Unconfined space, but unusually tight . . . .. 304.9
Vertical ducts. .. ... 304.11.1, 304.11.2,304.12.4
CONDENSATEDISPOSAL. .................. 307
CONTROLS
Boilers . ... . e 630.2
Gas pressure regulators. . ........... ... 627.4
CONVERSION BURNERS ........... 503.12.1, 618
COOKING APPLIANCES .................... 622
CREMATORIES. . ... ... . i 605
CUTTING, NOTCHING, AND
BOREDHOLES. ... ...................... 302.3
D
DAMPERS,VENT. ....................... 506.14
DECORATIVE APPLIANCES ................. 602
DEFINITIONS ........................ Chapter 2
DIRECT VENT APPLIANCES
Defined . ....... ... ... .. . 202
Installation .. ... ... v 304.1
DRAFTHOODS . .................... 202, 503.12
DUCTFURNACES ..................... 202, 609
E
ELECTRICAL CONNECTIONS .. ............ 309.2
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EXHAUST SYSTEMS ......... 202, 503.2.1, 503.3.4
F
FLOODHAZARD........................ 301.11
FLOORFURNACES ............ ... ....... .. 608

FURNACES
Central heating, clearance . .. ........... 308.4
DUCE. . oo 609
Floor ..o e 608
Prohibited location ... ................. 303.3
Ventedwall ........................... 607
G
GARAGE, INSTALLATION, . ... .. 305.2, 305.3, 305.4
GROUNDING,PIPE . ............ ... oot 308.1
H
HOT PLATES AND LAUNDRY
STOVES ...................... 501.8(3), 622.1
i
ILLUMINATING APPLIANCES . ............... 627
INCINERATORS ....................... 605, 606
INFRARED RADIANT HEATERS .. ............ 629
INSTALLATION, APPLIANCES
Garage . ....... . . . 305
Listed and uniisted appliances ... .. 301.3, 305.1
General . ...... .. 301
Specific appliances . . .............. Chapter 6
K
KILNS ... . 628
L
LIQUEFIED PETROLEUM GAS
Defined ...... ... . . . . 202
LOGLIGHTERS . .......... ... ... .......... 603
|
MAKE-UP AIRHEATERS . .. ............. 610, 611
Industrial . ....... .. .. . i 611
Venting. . ... ..o 501.8(9)
MATERIALS, DEFECTIVE
Repair. . ........ ... i 301.9
MINIMUM SAFE PERFORMANCE,
VENTSYSTEMS . .. ..................... 503.3
0

OXYGEN DEPLETION SYSTEM
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Defined ..... ... ... . 202
Unvented room heaters. . .. ... .. 303.3(3), 620.6
P
POOLHEATERS........................ ... 616
PROHIBITED INSTALLATIONS
Floorfurnaces ............. o 608.2
Fuel burning appliances. ............... 303.3
Unvented roomheater . ................ 620.4
Ventconnectors ................., 503.3.3(3)
R
RADIANTHEATERS. .. ..................... 629
RANGES, DOMESTIC . .................... 622.4
REFRIGERATORS. .. ............... 501.8(6}, 624
REGULATORS,PRESSURE .. .............. 627.4
ROOFTOP INSTALLATIONS . .. ............, 308.5
ROOM HEATERS
Defined . ........... ... ... ... ... . ... 202
location......... ... ... ... . . L, 308.3
Unvented.................. ... .. .... 620
Vented .. ... i i e 621
S
SAFETY SHUTOFF DEVICES
Direct gas-fired make-up air heaters ... . .. 610.5
Flame safeguard device. ... ............ 602.2
Unventedroomheaters ................ 620.6
SAUNAHEATERS............. ... .. ........ 614
SEISMIC RESISTANCE . .................. 301.12
SERVICESPACE .......................... 306
SPAHEATERS ........... ... .. ... ... ..., 616
STANDARDS .. . ......... ... . ... .0 Chapter 7
STRUCTURAL SAFETY ................... 302.1
T
THIMBLE, VENT. ... .........., 503.6.3, 503.10.12,
503.10.16
TOILETS ... .. . 625
U
UNCONFINED SPACES ............ 304.10, 304.11
UNITHEATERS. ... ... ... . . i 619
UNLISTEDBOILERS .. ............ ...t 631
UNUSUALLY TIGHT ............ 202, 304.9, 304.12
UNVENTED ROOM HEATERS .. .............. 620
\'
VENTILATING HOODS . ........... 503.2.1, 503.3.4
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VENTED DECORATIVE

APPLIANCES. ........ ... ... ... 604
VENTED ROOM HEATERS .................. 621
VENTED WALL FURNACES ................. 607
VENTS

Caps .. 504.3.14
Directvent......................... 503.2.3
Equipment not requiringvents .. ......... 501.8
Gas vent termination. .. .............. 503.6.7
General .............. .. .. .. Chapter b
Integral .......... ... . ol 505
Listedandlabeled .................... 502.1
Mechanicalvent ........... ... ......... 505
VENT, SIZING
Category lappliances . .................. 502
Multiappliance . .......... .. .. ... ..... 504.3
Multistory. ... ... .. 504.3.12, 504.3.13, 504.3.14
Single appliance. . ............. ... ... 504.2
VIBRATION ISOLATION . ... ............... 301.8
VIOLATIONS ANDPENALTIES ............... 108
w
WALL FURNACES,VENTED .. ............... 607
WARM AIRFURNACES .. ................... 617
WATER HEATERS .. .......... ... .. ........ 623
Garage instaliation .. ................... 305
WIND RESISTANCE. . .................... 301.10
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